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[0011] 

The present invention is adapted to solve the abovementioned 
problems. The present invention intends to provide a data transfer 
method for enabling transfers of pieces of data between a plurlatiy 
of registers and a plurality of continuous memory regions at a time. 

[0023] 

Next, the operations of this embodiment will be described with 
reference to Figures 1-3. When an instruction represented by nimonic 
21 -in Figure 1 is read from outside memory 14 to IF unit 8, the 
instruction is sent to D unit 9 and decoded. Then the instruction is 
determined to be an instruction for transferring data pieces from a 
plurality of continuous memory regions to a plurality of registers. 



The instruction is sent to the next A unit 10. At A unit 10, address 
calculation is carried out with various types of address 
modifications if required in a part corresponding to the top address 
(top address designating unit 22a) of the first continuous memory 
region for executing a transfer among parts corresponding to operand 
(operand designating unit 22) in the instruction. Then the effective 
address is fetched and sent to the next E unit 11. In E unit 11, 
register list field 3 in the instruction is referenced from the side 
of MSB, and 32 bits of data is transferred from outside memory 14 
through outside data bus 15b to general-purpose register 12 
designated by the first bit of 1. After transferring a piece of data, 
four addresses are incremented at E unit 11, and memory address for 
the next data is designated via an address bus. A value in the 
continuous region transferring numbers designation register 24 is 
decremented by one. If the resulted value is not 0, a data transfer 
is continued as above. If the value is 0, a value of address offset 
register 25 is added to the top address of the first continuous 
memory region to make an address of the second continuous memory 
region. 16 bits of register list field 3 are referenced to LSB and 
the above operations are repeated. When data has been transferred 
from outside memory 14 to general-purpose register 12, the 
instruction ends. 
[0024] 

With instruction STM 2 for transferring pieces of data from 
registers to continuous memory regions by a single instruction, 
operations opposite to the abovementioned operations are executed. 

[Figure 1] 

21: NIMONIC OF AN INSTRUCTION 
22: OPERAND DESIGNATING UNIT 
22a: TOP ADDRESS DESIGNATING UNIT 
22b: REGISTER LIST UNIT 

[Figure 2] 

#1 BIT POSITION 

#2 REGISTER 

3: REGISTER LIST FIELD INCLUDED IN AN INSTRUCTION 
4: REFERENCING DIRECTION 

24: CONTINUOUS REGION TRANSFERRING NUMBERS DESIGNATION REGISTER 
25: ADDRESS OFFSET DESIGNATION REGISTER 



[Figure 3] 



13 BUS INTERFACE UNIT 

14 OUTSIDE MEMORY 

30 INSTRUCTION QUEUE 

31 DECODER 

32 MICRO ROM 

33 COMPUTING UNIT 
#1 32 bits 

#2 8 bits 

7: MICRO PROCESSOR 

8: INSTRUCTION FETCH UNIT (IF UNIT) 
9: INSTRUCTION DECODE UNIT (D UNIT) 
10: ADDRESS CALCULATION UNIT (A UNIT) 
11: INSTRUCTION EXECUTION UNIT (E UNIT) 
12: GENERAL-PURPOSE REGISTER 
15: OUTSIDE BUS 
15a: OUTSIDE ADDRESS BUS 
15b: OUTSIDE DATA BUS 

24: CONTINUOUS REGION TRANSFERRING NUMBERS DESIGNATION REGISTER 
25: ADDRESS OFFSET DESIGNATION REGISTER 
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(54) DATA TRANSFER SYSTEM 

( 57) Abstract : 

PURPOSE: To simultaneously execute a transfer of plural data by 
providing a continuous area transfer piece number designation 
register and an address offset designation register, and 
designating that which becomes a transfer object by plural general 
registers. 

CONSTITUTION: When it is decided to be an instruction for 
transferring plural data -from plural continuous memory areas to 
plural registers, an address calculating part 10 fetches an 
effective address. In an instruction executing part 11, the 
fetched effective address is designated, a register list field in 
the instruction is referred to and to a general register 12 
designated by a bit which becomes ' l f in the beginning, data is 
transferred by 32 bits from an external memory 14. When one data 
transfer is finished, a memory- address of the next data is 
designated in the instruction executing part 11. Subsequently, the 
value of a continuous area transfer piece number designation 
register 24 is subtracted by T l', and when its value is ? 0 ? , the 
value of an address offset register 25 is added to the head 
address of an initial continuous memory area and it becomes the 
address of a second continuous memory area. 
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